p53 mutations isolated in yeast based on loss of transcription factor activity: similarities and differences from p53 mutations detected in human tumors.
p53 is a transcriptional activator that plays a key role in the integration of signals inducing cell division arrest and programmed cell death. Moreover, p53 is a tumor suppressor gene, mutations of which are the most commonly detected mutations in diverse malignancies. In order to better understand the significance of p53 mutations to human cancer, we isolated mutant alleles of p53 that had lost transcription factor activity in yeast. These mutant alleles were evaluated for their precise changes, their activity against three different p53 responsive enhancers and their ability to act in a transdominant fashion to the wild type allele. While many of the mutations isolated in yeast resembled those found in human tumors, consistent with the importance of transcription factor activity for p53 in mammalian cells, the mutational spectrum obtained was dependent upon the p53 enhancer employed for the selection. Some mutations specifically inactivated p53 in yeast for a single enhancer element. Virtually all missense mutations tested had a dominant inhibitory effect on wild type p53 in yeast. Since some of these transdominant mutations are virtually unknown in human tumors we conclude that transdominance, per se, fails to predict which mutations occur frequently in cancer.